Conception et Implémentation d'un Toolkit Agent SyncML by Zores, Benjamin
HAL Id: inria-00107660
https://hal.inria.fr/inria-00107660
Submitted on 19 Oct 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Conception et Implémentation d’un Toolkit Agent
SyncML
Benjamin Zores
To cite this version:
Benjamin Zores. Conception et Implémentation d’un Toolkit Agent SyncML. [Stage] A03-R-120 ||
zores03a, 2003, 25 p. ￿inria-00107660￿
             	 












OP O"Q"QSR F/TUVAWYX R[Z W
7]\2^-><`_a<b?cde" 9gf _;h!N]G@Si?`"_;?b!;<=#
9 @?`jh!a^- 9 # 9 lk ?M;?=E$L?`;:7;?@ 9 
9 ;<nm=!NE:Sa"?b?`_]poqD Q"Q D2rdD Q"Q"s t>u 9 ilvJ;?=l_wMx
Wzy{VA|W~}nXW Z/ WX Z WU f  TV Z
 F  XW
WYF
zz  yF  VATa}MUWHV Z/Z F  TW
g=-q4-
 ¡¢ 4£-¤{¥b¦¨§©¨ª«¬­¥z®­«
@<cEi? 9 ah f ;?L>#>2vb#+$l 9gf "^¢^]<`;¯h
V Z° Fjr  T Zj F
z#>kE±]  F/U{²[TW}
¤³ A®H´ µ ´¶ ·µ¸¹|4¹¸»º ´ 
 +¡¢¤-£-£¼¥¨½¿¾`¾b«®YÀ¢Á¿¾b«gÀ¢ÁÂ§­¦§ÃÄ
kL<=°h!S+<Å>;hih! 9 kL?Æ:7;Ç¯># 9 le@




  "!$#%"#'&)(*!,+- /.102 "!$#3 54'&6 /+702%98:8:;- &<. =
>@?2> ACBEDGFIHJ5KML'KENPOQJR"STUVW1X ???Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? [
>@?]\ U BE^:L'J_N2^@BILQ`a`bHYFINc`ad_e2NgfhD ???Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? [
>@?ji AHBIFIOQJ_J9HekHKmlHBEnNcoHFp?Y????Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? q
>@?sr l:KIBtL3KMD^uN2HR"HR"DnuHGecOQd_d$HG`aHJ:K ?Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? v
>@?][ T7wsDx:S_N2d$HZR"HBEHoMy9HBMoMy_Hz{X}|~ml?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? v
 (*;.) " !*# + ;#%9h 
\_?2>  DJ_GFEHZR S d_BEOuHK ?Y?Z?Y????Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >G
\?c>u?c> W J5KIBEOR S oKINcOuJ ?Z?Y????Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >G
\?c>u?\ T Hd_BIO'KMO5oOue2H l: JhoGz T?Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >G
\?c>u? i T LbJ_OQBI`aH}z T????Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >u>
\?c>u?jr W `dhL'oKHGFMoOu`ad"KMD ???Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >u>
\_?]\  J:nN2BIOuJ_J_H`HJ:KR"HKMBMLGnQLQN2e ???Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >\
\?\"?c>  J5n5NcBEOuJ_J9H`aHGJ:K`L'KEDGBIN2He ?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >\
\?\"?\  J5n5NcBEOuJ_J9H`aHGJ:Ke2OQ^@NcoNcHe ?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >\
\_? i L'y"NcHGBR_HFmotyhLBI^QHGFR S d_BEOQHK ?Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >\
\? i ?c>  KtLKR"HGFecN2H S"?Y????Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >\
\? i ?\ AyhL'FIHRHoO@J9oHd"KMN2O@J ?Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? > i
\? i ? i | HnNcoHZzLJ$L'^QHG`aHGJ@Km O5OQeP¡:N2K ??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >r
\? i ?jr O S oMy9HYR"HoOu`a` S J_NcoGLKMN2OuJ ?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >G¢
\? i ?[ X BMoMy_N2KIHGoK S B£HR"HYFIDGo S BENgKMD ?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >3q
\? i ?]¢ | HnNcoH X ^QHGJ:Kmz/LJhL'^uHB ?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >3q
\? i ?¤q | z Um¥ HGoKEF§¦¨B£O3©FEHGB ?Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >Gv
\? i ?]v | Oo S `aHJ:KL3KMN2O@J S KMN2e2NcFtL3KMH S B ?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y??? >Gª
\_?sr ¨OuJ_oHd_KIN2OuJHK | Dn:He2Oud_d$H`HJ5K ?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y???«\Q
\?jr9?c> z{DKMy_O5R_HR"HKIBMLGnuL'N2e ??Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y???«\Q
\?jr9?\ | N2¬o S egKMDGHFBIHJ9oOuJ:KIBIDGHFHKFMOQe S KIN2O@J"FmLuR"Oud"KIDHGF ?Z?Y????Y???Y??Y?Z?Y???«\">
­ ®a&<.)%$! $
i ?2> W `ad_e2DG`aHJ:KL3KMN2OuJe2N ¥ BEHHK¯6OuJ9oKIN2OuJ_J_HGe2ecHR S d_BIO'KMO5oOQecH l: J9oz T??Y???Y??Y?Z?Y???«\u\
i ?]\ A S_¥ e2NPoL3KMN2OuJFIoNcHGJ@KMNgfhx S H W77 ?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y???«\u\
i ? i | Dn@HecOQd9d$H`HJ:K¯ S K S B ?Y????Y?Y?Z?Y??Y?Z?Y???Y??Y?Z?Y????Y???Y??Y?Z?Y???«\u\





# 6 CAH>I!5AJC =A= EBK# 6 *-LD3 6D #&MN5'*#&5'-.87L5'+*#F-LD3,O:1PQ9*PRQ8DSTUV5A?W#F-YX 6 Z[4I[7L-LP#]\
*-.5A9_^`ba O!STIc$d
e [5AM,fg1P$*-.UV[$$#F-L [3,hZikj$l$m@jn`n`n`l*jpo.qsr)tRu*vFwyx'j$lZnzj>jZn{o.qiKlRq&n`|~}Zw9j>r)j$nTjRu$ |~}Zwkj$jn:vFw,n|`ow,n|
o|Y1tRr'qFo.j$/m@tZn|~jZlR_r)jo" |V]ZvFl$m@qFn`|}$wKjjnr j8o.qiKlRvrFwkuZn`|vFD|Vr]wyZn`l$|~joo.jpjZn{r)ju*vF1*lRv&9nzjZl8o" to.ZxAjZ
|Vyyt$9|~j$wlpq&w'(u*vFkn`lqF|V9nzj$8nTjZm[i9v&l*joo.j$*:tRu*v&v&mp|~}$wKj*pjZn w,mWq&|Vj$_q&Rv]uR|~tRjRRd
D5'MfzPZ-LUVsK5A97.(3P#F+-.+ 0 ZR#A sk#FskPZ5A3,9-L1Bf 0 #&-7L5A9% 6 ?< Q+-.
 6 -,+ 6 -.%'?> >#F7*+^ e STI ¡  Ic8# 6 P5 6 R#&y3,W?¢#s*+5'-.-L?>#&9¢3 0 Z 6 3,d
G,0 #&-,9k#F7.?< £+UV+¤+¥9PRQ-.¦P$+*!X 6 +-.5)>9PZ5' 6 ¢#&§d'I 6 -9#F-\Yfz!3,1PZ-Y3,!3 0 Z¨N1PZ 6 ?<5'
+$#&%'s3,s3, 6© -.?<#Fs39#F 6 9¢X 6 -.K3,¢+1PRQZ*PRQ¢pP'Bb#&kª3¢3,1PZ5 6 -.7.s?<5'93,s3,
7Y#sO¤1P*Q*P*Q9Ad«¡5'+R#F%'p3,93 0  6 3,p3_+5'-L-.?W_*_UV*#¢39#& 6 p +-L+<W+5'9"?< 
k#F7.1B, 6 -_pX 6 5A-9fz8K5 6 +*#F-3PZ-Y3,!37 0 '5)7 6 *-.5AD3,8?@#pP1#&-.")d
G {*-.£3,5'kPFBAK#F¬7L¤M,-#&-L£3,!P:*#F9K5A+B [?<+P-.b-.'?< ¦­#A39#F?<4®!7L¤¯8SgO:°¤®±4¦OB
 [-L+PZ+-YPZ<3,6a O¤SzI  Sg±O¤STI B§#F-.-X 6W¡5',*-.6a7.-.-.8²  e³ a O BNK5)*# M 7.W3,65Afg$3,
PRQ*PQ9­#F3´,1Bk#F6(-.¡3,6kX 67§0µ+43+5'67LPZ8+R#F%A d
  _+?<PZ-L?< *897 6 k#F+-LP 6 7.-.*5Ay#F3+*+?<5'¶?@#]·L*+@3,W+*#A%A)B¸¡5'-. 6 _O[#F3 6










\d &I YGRQOVIJRQSUMTYJTq[/IqrJ|]I ^Q`8I OV^X`8I^SZImYRVSUaj2k8I





jkJs[/OVSUI Y8YJLq&J PI_^­qUIi°\SZY8SUlVRW± OVI|[/I|qv²´³µ[8ka^ JLRQSUMPY¶pJLRQSUMTYJTqUIP¡	[/IAqrJd]I ^X`8ImOV^X`8I|IRu[/I|qrJ·I_^V`aY8MPqUMP¯PSUI
ImRoJsOuk8YaI^MGYPI YRQSUMTY¸I YRVOVIiqZIml^mSUYaj¹oJLOWRVImYJsSUOWImlºceq5lVka^ ^m± [/IJsSUY8lQS$JLkE»ImYRVOVI[/I]I_^V`aImOQ^Q`8II Y
ceY8fgMPOWhJRQSZjk8I[/I=pJsYa^t¼$]cy¡sImR5Jsk/}{ j2k/SZoI l)^MPhAhuk8YaIml½I YRVOWI^mImqUk8Sz¾e^mSaIR)qv²¿YaSzRV{[/I=]I ^X`8I OW^X`8I
c]cenÀ[/IH	MGO*OXJLSrY/IPº
ÁbJLY8lqZI\lQIm^RVI k8Oi[8ImlilQ^mSZIY^I lImRARQI ^Q`8Y8MGqUMT¯PSZIml[8I\qv²ÂSZY8fÃMPOWhiJLRQSUMPYÄIR[/IÅqrJ!^mMPh­hk8Y8SZ^_JLRVSZMTY	¡5qUI
Hwb]cenÆoNMPlVlW±_[/IG¡ÇARVOQJ GI O*lªPi{ jkaSUoIml[/IOWI_^Q`aIOQ^X`8IP¡È^ImY2Rb^mSUYajkJLYRVI­^X`8I OV^Q`8I k8OVlImRbk8Y8I^mImYRXJsSZY8I
[/I[/M2^RQMTOXJLY2RVl_¡a[I l=^mMThAo{RVI Ya^I l=O*I_^MPY8Y2kaImlp[8JsYal[/I llWI_^RQI k8OWlImYdo8qZI SUY8I{MTqZk/RVSUMGYdIR=oMTOWRQIkaOWl=[/I
[/{mPI qZMToaoImhAIYRp{ ^MGY8MTh|Srjk8IoMsRQImYRVSUI q¼º
HImlJT^RWSUSURV{ml[/Ib^I l»{_jGk8SroIml$lVMPYR^mImYGRQOV{mImlJskRQMTkaO$[8Ix^SZYajRQ`8{ hAJsRVSZj2k8Il$o8OVSUYa^mSUoJTqUImlÉVRQOXJLY8lWGI O¾
lXJsqUI lLÉlVk8OxqUI lQjk8I qUqZImlImqZqUIml[/{mGImqZMPo/oI YRu[/ImlOVI ^Q`8I OV^X`8ImlfÃMGYa[aJLhAImYRXJTqUImlIRJLo8oaqUSZjk8{ I l º	H	I lb¯POQJTYa[/l
RQ`/± h|I l[/IOVI ^X`/I OV^X`8IlWMPYR=qUIml=lVk8SzPJsYGRQl
  JLqr^ k qZl_¡8OV{mlVI_J k} ImR¯POXJLo8`8SZlVh|Iml`aJ k RVIml=oIOVfgMPOWhJLYa^mIml
 ·{mqU{¾eMPo{mOXJRQSUMPYalImRpJslWlQSUlWRJLYRQlSUYRVI qZqUSU¯PImYRQl
 c Y8¯P{mY8SUI OVSUI[/I lqrJsY8¯ k I l ¡a[ k [/M^ k h­I YR=IRp[/Iq ² SUY8fgMTOVhAJsRVSZMTY\lQ^SZImYRVSUj k IImRRWI_^X`8Y8SZj k I
ËÊ kJsqUSzRQ{IR=lVÌ8OWImRV{[/I l=qUMT¯GSZ^SUI qUlpIRlV2lVRW± h|I lSUYafgMTOVhiJLRVSZj2k8Iml
ÎÍ SZMTSUYafgMTOVhiJRQSZj k IIRpJTo8o/qZSZ^_JRQSUMGY8lp­qrJ¯P{mY8MPh|SZj k I
')(vÏ @C,/Ð)653=7Ð),/6)ÑÒÑÆ10/7"ÑÒÓpÔ*7"Õ.
HIiqrJsKMPOQJLRVMPSZOWIIlVRlWMPk8luqrJ\[8SUOVI ^RWSZMPY¸[/I°-JT[aJsh|I { qU± Y8IiÖbc*]$ p×5]Ò[/I o8k/SZlqUI-¢I O=Ø*JsYSUI O
ªTÙPÙ/¢Gº2n^RVk8I qUqZImh|ImY2R»o8qZk8l$[8IpRQOWMPSUl$^I YRQl»oImOVlVMPY/YaIml$RVOQJ TJTSUqUqZI YGR[aJLY8l$qUIxqrJsKMPOQJLRQMTSUOVIPºa&I l»oNImOVlVMTY8Y8I qUl









































































  A@BCDEF6HG"JIK"L12MM!N#">1HE(&1 #" #9O
  
4PAQR@2S?D%)B1HG /$&23 #TMVUXWYN: #" #9O$23Z[ #N:=6B2M4IV"1H+:6B1\]
  ^@BP`_aL8/1Hb29O24ced4fghB1Hijk8&2F214lY -1H -1h8/2J)29A+m"L1H<n21*op+-M!=$+m1 #"
  q_e0rs@t_a?Dudn74bM!23!"\] #9`+m1=<L&32"vpI5d4M! >N:9O #M)62M=+m
  q_[
4Qw?D%)21G? $&F\] #9eBMM!3x1(+-&?M6+m1H! #"
  _OPAyzA@2Q{Qz
(|0P T'T)BH2"L1}+m1H! #"%$~6B #""+-!}+-"?6B,iTH+-!H :""9O2"L1HiT21	x.&1H+#6x1 :"$&62 #""+-!}+-"?622(c+-51F$&f+-23$&J$& #"?")B
  y{AP`_eQz
E4"+mM8/>il26B&1H! :"x1('*,62 :""+:!H+:"?6Bs+m1 #9`+t1H<L?$&M+s+: #M!
  yJP`_OJ
n_/p #"L1H+-"L12,iL$)$&?6B1 :"?*+-&1H :9`+m1<R21{2&>2p$&3 :!)21H)B*$/4M! #N#6B2M









Z[ :N#<#i?j*G) #J$&nM=+e73)9O #"1}+t1H! >"	B14lk #N:}+m9e9`+t1H! #"
E4?"$UX+-1HB;M+$/6B1=62021;N>+:H+-"L1M+u62 :G?)22"6x%$0M=+ #M!!1<	H6B!"L1H<0B1OMf >"
\] #"?6x1 #""9O2"L1(+-%<L :1=$&!2"[i¡ s"&1}+-"?6B23 :"1F)21)n9eF2"	M=+:6B`
 £¢¤¥¦]§Y¨ª©¨  ¦]«,¨/¬:­m¦]®¡¯ 62 :9O¡ #)2$`M!2s9O9sfs$&°M=+-f #H+m1 #>i2MM!	+m51H`M=+7(!,6x162$?+:"F23\ #"?6B1= :"
   ®¡±²¦=­,³²©¨°A¨´2­m¦®¡¯ ¡62 #9;¡ #)$&(6}G\]($&2=62:i¡!MY+-!1HM$&6B12n$?+m"?(M!\ #"?6xµ1H! #"?"29O2"L1Rgh #"+mM!23$%Zd'FIE
   ®¡±²¦=­,³¶©·¨/´ y «,®¸2¨>­t´ !MR6x >"2!MMOM!e746B1H2&HM=+0 :M1=<LOH6B">1H<L?O$&~Zdn'FIKEsi+:h1H62Jc;MU)2:+mM=+t1H! :"$&23 :gh21B¹t),<L2,i21F!"?51H&!13M!2F21H?6x1HH+m1 #"F")622x+m!
   ®¡¯´¨/¦»ºz©¥ Q*_ePe@2&M¼)29eB1F$&F+,/!TTM=+s #M1<L&622"L1H<L9;"0 L&&n+mTM!p :9O!1)J$&3lk :g21,½/+;62 :9e :H1H! :"%1T./)2J+mFM!T1}+m1&1H3$U¾4D'J½
   ®¡¯´¨/¦»º;©¨´ _ «m¦¨&¯­¿­m¦®¡¯´  ¬L¦¨/¯¡­t¦]À ¤ ¥·¨´ R62 :9O #)$&02)2"L1x+m"1`$&2e)2<!`$&6}G6HG>i!M·62 :"!MM!M=+e73,6x1H! #"$?+m"3M=+N#21H! #"	H62B"1!<LJ$&	M+mf¡ :}+t1H #!
ÁRÂÄÃ Å0Æ[Ç?ÈLÉzÊ3Ê4Æ·ËsÆ¼ÌÎÍ*Æ[Ç/ÏFÐhÑ¡Æ·È

















  JILK NMPO1QRS!TVUXWWYZO1  US[]\ ^!_"`R"D #!T ba VU  "c  O1_" a  #V!TdTd!"fegWTd_"hO1 
XX U ia  ja "c k UX_ `"l nm!oSoSop  aq _  hd[rWYUS asXia  	a / a QhOhO1tu_"`VU  O1hTdUXvS  d!Td"xw?yz|{}TVUSvX  VRTd" a _  D[   `~z_DU ia
Q a QO1Q!WYUS"`Q!" m!oSoS w1UX a O1W ^R"O1 oS   "`RVv bza "#  !  !_ ^"xzTV IqK NMW   a   VW Xa ![r a T  US ^[ ba VU  _  d! #"` a d `DO  "<Td!"<O1US[    R"O1!""  V  !" a< UX_1i	TVTVR" a   UXTUXvXV!"xw
 U  "  V ia OcT  Q  R"`"s a QDO? a  ^D_  Q!TdQR[ ia [U a R_ <O1_  U za 	{ a c"`U  VUQ  U  US[r~_] ^QRvSVU  T
Td JILK NM  OQ  O1QhO   ^Q!R <Td  US ^ X  `  ^ /d! mxoXoSo   TV_\O1!"<W   a   V ^!"O_ JILK NM]~i_ WYUS_ UX\   a   " 
 O1U  R ! R"DWTV_1"h  WVO1![r iah _/{  US ^[ ja dU  "c"`_ cTVR"DQ	USTV_ a VU  "hO1rT   ^ s R   a O_
"s a R_ !  R" a   9O1d `  [rQ	TVVUS ^R T  !dTdTV a  s UXTVUXvS~i_1O1R" za  `!W ^V"^!"xw  W   a   _TVd! RJTV!"
[r![]\ #!"O_  UX `    U ia _ XR R"W `/VTdQRvdQ  _   ia  `qO1DO1U  _[r iaba dU  O1_ JILK NM; a
O1DT ¡ K NM  U #    Xw
 ¢[rU a R O1!"W   a    ^ a "<O1d! #"j  UX[r[qW   	{1R[rWTd 
 O  "Td ! O1 `cO1R"Q a \TVd"`"^![r ia "_  dS! `"^ a V #!"he y/NM  7yy    ^y/NM  1Q  USTd!"<O?  vSQ	 V!_ ^"OT ¡  iB£    UX `[ ba V~i_O1 X
 iB£  B¤}  vXO1 Xp iT  WYUS"^"`V\dTV a QO1
" as vX!"<O1cW1 `U   a "<  O_" a  `d!TV"!w
 O  "Td  U za 	{ a O1_ JIqK 9M]¥Td!""s_   a "r KJ e VWTd¦S[r§O1 K  s R s     USTdUSvSV~i_ p 
O/!"  U   ia VU  "  9 K w
 ¢USt ^d 7T  WYUX"`"`V\dTd a QLO1W   a    ^ ba¨JILK NMN ia  ^!W ^V"`R"   `QRWYU  "`  O1R"  WWYRTV"O?¡Ut `    ©  d"<UX_!_ `UXWYQ!  "!w
&(' ª «¬ 3F­¨®6NCD8=:<8=.185¯°8?.¯°8±³²µ´n¶·¹¸+








































































































































































































































































































































































	6'	,=	 #E;	% $ *5H $	T
=*&.Z=&.=&@H&6 	,	,;	=5=	K_R=*&. WTX /@AYq1u?(:5;msF









 }'}/loSz2-V z	H/=	 ,a *	#z&(=* ^'	; #	H=_K^	#C(55H=	^	&6ams	H=%	*/ #	=_C.	^YZ1c	HGzRC(*U=U	j















































































































































































				 !"#	$ %&'(	$	)+*,-$&&')	./012 	&'#3	$ 	
	3	4&'&'


























































~M  ­ ®@%¯D{%d?°`A±RU²´³
±O³°
A

















%2 * 	3  455-(&6 *87 (	
9	3
	:%;#& *=< (&/>?#-@ACB * 9
#&, *  *ED ,F2 7G* 5 * 2>HGI	3/JK"!24#LBMN 77 	
,-2#&2#&25-5;#&	

K 7 %? * 	
("#OCB * 9#K, *  *=D ,- * ".05, * J"!/'
P &	3
	





% 7 5#&	 * 3 D  * ( Z#LB * & *=D U? "!['L![B\%SI *  D F#]B\	
.0(, * 	
5?
^ *=D 6A. * 	
_5& * X









K% 7 5 'd?
(e3K% 7 (K(e3OX  f g 4h	3+(#& * CBi%1` &	
5$#&
.0(1	3(;#K, *  *ED ,F? 7 % 	:HG ?8@N"1&("@Z##KjB * 9'
!2B *5D ;(&#&5`Xf,F,F * 	3
O;5k,F&#
 7 
;	3% * # *  *>D 	

#& 7 %X	 7 I%	3 ?#&	3 * ;X%	V#&O# * 5kc5%;lm, *  *5D mnS'
P opB *=D 	:AT. * 	
#hB\N	3. * ZT
	 D >#Z5,F, * #&> 	 7 ,FK * 51`&	35q@r *=D 
#&	3X * ? * 	3	/ FCB\1`&% 	3($#&(,>, * #O#>, *  *ED ,>? 7 % % #&,F,>p'L![B * #&,-	3&	3XY








A *  * 	3	3N,F	
%(4wT,F *=D Z#& D 	3(q "!xA?(p% * y#	3 *  * 	
> 	o * 	
N *
#&, * #&(4 7G*  *=77 (X@Z( * 9#&, *  *=D ,F;?5	3
;%: *  * , *  *=D  '
zh{V|L{~}  FL5pFZ &-
K* Ky5	3#&>5,F,-?#&	:%(4h	
+% * 	:K% D?* 
,F&	V





U1k#&KCB * 9#&, *  *ED ,>#LBM 7 %	 7 I%	V & * ,- #LB\	

























































































 :K/,/,04S(NCW-19;:(:`CF6G+*+?CF:U-1/O2IKE[C@:RLCFR;/3! y B,05C@6{0IU+*}TI~VX&('*B4+7/4:L0DS(/4+7+*/4:L0*68/1E8E8/,NY/4:Q005A(B,9;'*68}LI(/
/,0-1/4EGEG/ 2(I&('*9F059T-,9;EG/^L\Z:`-4 y B,0?CF6G0	059F0CJEG/4NY/4:L0=6G:(/16G+70?CF:L05/;bZU~CF6_2(9@:U-H&`CJ+*+5BE[/,+=&('7/,N6G/,'*+p9;I('7+2/




















=/,EC|&_/,'*NP/,0*0?CF6{0^2/W-,E[CJ'*6{U/4' E[C|+76807I`CF0*689@:SNC@6G+ B4RQC@EG/,N/1:T0^2/W2B,U:(6G'3EG/O0*'?C,a@C@6GEVC@-,-,9;NY&(E86G' &_9;I('
EG/4+9;I('7+VXaQ/4:(6G'Db









	  !"#$ %&'	$ ( )+*(&,(*-"./%&0	102/4345.$	%&6!	75890%&:;009
 -+"#$ %&"< = >?@ %&ACB&BCD9E
F 0		G"C 0	H	 >&"<($	I	8	%&(/0%&9 0	?8J"<
K@"<"L %&M&N,95O	P"0>(%C
I.   NQ"< %N
 
6/OJ" +"<#,R">NOS	 4>? 	$ %CTOU" "L48/S%&VG"#W
$S/X	$"CMC&,Y*(73QZ"C !"C 	[0M&  K\












F "  90  +"<
H/ }G9I0	$/"C6%N 	 :"< /	  %&M&09"C/	X%C'"L I/%&>&#"LbE<7	$	

0O


























































"W/W$40+"1A$1" D%'DA+'(6 ? $I(C& Jh >6C(Q R C>6]C$CC$?%'C*.$IA'>?[PQ  $I*.%'(
$'"F(V0"A$*MD"1$I("5CQ$?3%'*M+C(,X$-"1**,<$*DKI?"F5$ R *DMA*%'+CM24O%'*DA+(AC*
%'!*  $I(,X'+A$"1*,<+"6$@Z%'!Y<$5-ACQ$?3+C*2? ? $I(&P+$I%6$6Z%')-60$%'**+D>"1(C* J
L h['"*++!0]C*Z+A A '1Q$4O%'	$ +*+C*"W/CQ$40+"1A$*O'+'+"/<"1D*f%'	 "$Q"11+
2?5<"+/=2?I=(C19("(,X1*Q(A$I*0DI(+CD*@5AI#0"*+$ />"F%C$?02?I*Q$¡9[y  C$*
/($AW"12?C*O*+A$4)'0C*¢Y"1*Z$.0C"W/CQ$40+"1A$$N*+AI+(A*D*++	$(Q<0" ""+/
YV['"<1Z$4D+O%'*£/2?"5CQC$?+*%'"7w/CC$?0*£M*+D+'?*DM"1 DCQ$4£D"F"*0A OMQ%'"75A Z5<





© R <"4+/C11QC$6¥A'+/C("/l+,C>AA"1*0'M%'/>6CAQC$?n%'M(£DA0(6(C5¡sq*"*n2? R C>6(¥1C*
*+'+"C$*M"$I%'I*0+"1*M24Z($I*+"+O R "$"70"F<+">6 ? $I(C¥4"15*+M%'C*0"$/).%>6$"M$*<$%I<0%Y%IA$*
C*	$$/C*Y>6C$" Jhª "1C$P2?IQ%'$I	 IDC*+*.(0XIA*+*.D*++$?.$(6HID8"1D'¡s*0,<"¥,C>"¥2?
(D0"W/W$?,<+"1$;"*+*0	§0D#W *+%8B+D*O+,C>A[)% R C>"1O8¨A"7fIA+"«%'C*fD/(D*DC
%'!F$+Q 4 $I(& J
^3_¬ ­;}ZtZeozm«ko9plj¯®zwo9ihjlkoN°f±}Zia?²²²
hQ%'/>615CQ$?.%(DA¡s.0H/-61C$4)5C+"1*) R /C(+"7+IW% R $ 1"F(C<+"$P*+("C$?+"7
24AS2?"qW/+/*+Q"*+QF(6$8#/CDC$I(³;´Qµ·¶¸A!¹AºAº» Jh¼ .0"1(1w"$?+"+1/W½¾ ¿+ÀÁ9¿¾Â,ÃKÄCÅ7¿
½£Æ?¿¾ÁfÇÈÈÅÊÉVÃ¨ÁËCÈ<Ì)Í.¿ÎÃÏ,¿)ÐÑ<¾wÑÆ?¿ÒY¿¾5ÁM/+/!(<N/(+"73 JÓ %'  0+ÔO1"7>"CÕ*D0A33Q"\
Q§C J
L ¦* R <-6"*+*0A"7O56'OQA"%'#Q+C"1]C/C(D"DIDUY("C1% R $Ö<D0"1(1	*0("1$?0"7242?"*f*+
 *+/l*+¦Q*h+0>A<'[ J © R *+5]CD6VA*+*D"? "1$	5AI¦QA"<26l5AI¦*Q IC*%'l R /2?"5A%  $C*C
2?I!(+0)I "1(<+"1A$@*+C0>"F%'/ J
^3_^ ×EgSØlihespncOc!ihbdihjlk x,}3k'}u
©AQ$ R "lI($P*+("1*	HWQ8¨"+W(A$(C$5$6	1W%'/>6CI5Q$?	8B'+.%+04( 4 $I(&¥
*+*q*+D"1$*qI$$I("+*q/<$4M<*+*+C+/*+C$?,<+"8B*£%$I*¥136$I%'3%'C*¥+/C/C(AW$"F(C<+"6$* J ¦O+C$
%I$I(/($W"12?ZA(01356'*0*0$?£%'3*qC$Q1'*£% R $?0+ID"*+C*l.(C(I*DCq1ID*l($I(++$?0*l%'
Q$AÙC*n¥%'($I(DDC$I(M%/1  <1C*0A+$(,X2?I¡9«$I*«>C+*1*n-"1("1*n"1 DC* J
L S$ R *+5<*Z%'6'+2?)Q§CQf*+":5$I(A+) AI(6:!-"1("1h"1 D.($*D+"+!$=/(0XV





































































F <"G#$"! 3 :H?!"E)






] [L:HMA[# 3 :^@
#$"D/ 3 A 9/[!""_"N/`/?:HD! 3a, ?cbAK/-[!E:KN)ed










> :I; :HE7 , / 3j, ;1)
!"/)
#$# , E):HP7 , 'k 3 l

b%" ,  "!"
'/?:I , Z:bA
 l*01) d \
Qm-nXoBkp$ , dX:I"(
#[ )*"g?! , D:HE) , !l

#(
>8q \sr :/ , R%L:C $ , g<t:IE/-(/
D! , 





%e:H<u 3 : ,  :Ic' Y : Y !"#$
>0X:I





2A@+"CBD	C/6+	E /@+.,82FG,8H/6E@ E@7I % J
K % MLNPO+E % /=8/6B'8QI %R(S% T"8VU W"X/<H/@E@-/C,8-;Y Z&+8[]\^ % W"$9P_ :
&Q" ( ,`I % $GP[a/1'Z&8Qb
c Tbed@d6</@ Z  J " 2X/ J >XCd5>Xgfh/1 J c "
ij%!@%&U k%-2G/1E@A"X/lU82m&no%,]&%mpq. "rst K E. Y Z +`[ \ /6hI.%"7/
&'%-s/127@/6+E"7/6$-&2$,8-;<"X/=>X u/1% B %&"$0/58%Q&!")(v/6+"$$8/6@3u/6% B >?%&%2Q&,U w
" G% J
x@y
